SUPERSEDING
MIL-5-19500/112B(51gC)
23 November 1966

ECIFICATION

MILITARY SPEC

TRANSISTQR, PNP, GERMANIUM
TYPES 2K502A AND 2NSQO2B

1. SCOPE
1.1 Scope.- This specification covers the detail requirements for germanium,
, transistors for pa—ticular use as 200-MiAz urpli.rier devices having a minimunm
er gain of 10 db, in compatible equipment circuits. (See 3.4 and 6.2 herein. )
1.2 Outline and dimensions.- See Figures lA and 1B, and 3.3 herein.
1.3 Maximum ratings.-
1
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This power dissipaticn is for 1,000 hours expected
life at T, = +25°C For pover dissipation at '
Ta > +25°C, derate at 1.0 mW/°C.
1.4 Particular electrical characteristics.- (At T,=+25°C):
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2. APPLICABLE DOCUMENTS

2.1 The folloving documents, of the issue in effect on date of invitation for

Elda or request for propoaal form a part of this specification to the extent specified
nerein:
SPECIFIQATICNS
‘MIL-S-19500 Semiconductor Devices, General Specification For
ST

MIL-STD-2C2 Test Methods For Electronic and Electrical

Component Parts

MIL-STD-T50 Test Methods For Semiconductor Devices
(Copies of specificaticns, standards, dravings, and publications required by
eontractors in connection with specific procurement functions should ba ohtatned

- ur e

i from the procuring agency or as directed dy the contracting officer. Both the title
and mumber or symbol should be stipulated vhen requesting copies.)

3. REQUIREMENTS

- -~

-

3.1 Requirements.- Regquirements for the tranef
Specification MIL-3-19500 and as othervise specifie

[T ]

Gibie

.é nbbreviations and symbols.- The abbreviations and symbols used herein are
4 SpScilication MiL-3-19500, and as follows:

FrptCe ¢ ¢ ¢ v o« &« + . @xtrinsic base-resistance collector-capacitance prcduct

2.3 Desi and construction.- The transistor shall be of the design, ccnstruction,
physical dimensions specified in either Fig.lA or Fig.lB herein. (See 3.3.2 herein.)

2.2.1 Terminal a£:5§§uaent.- The terminal arrangement cn the transistor shall be
a3 indicat a4 rigures 1A or 1B.

3.3.2 Terminal-lead length.- Terminal-lead length(s) cther than that specified in
Figures 1A or 1B may be furnished under contract or order (see 6.3 herein) vhere the
ievices c.vered herein are required tirectly for particular equiiment-circuit installa-
ti.n. Where sugh cther les gth required and provided, it shall not be constru-
ed as affecting adversely rodust status of the device, or applicable
JAll marking.

o
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3.4 Performance characteristics.- The transistor performunce charactaeristive shull
be as specified in Tables I, 11 and IIl herein. Except vhere specifically differen-
tiated for eacH transistor typc (3ce 1.3, 1.4 and Tables I, II,and III herein), the

periorzence requirements, including characteristics, ratings, aund test conaitions
apply equally to both transistor types covered herein.

- & owa A L _ab ol ——en A2l Samad m—meled mce amaVl¥) e e mama=l_
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b en granted, the product-identification marking shall consist ot the classification
type designation only. The "manufacturer's identification”™ and "country of origin”
may, at option of the manufacturer, de omitted from being marked directly on the

semiconductor device covered herein.

L. QUALITY ASSURANCE PROVISIONS

L.l Ceneral.- Except as othervise specified herein, the responsibility for ia-
spection, general procedures for acceptance, classification of inspection, and inspec-
tion conditions and methods of test shall be in accordance with Specification MIL-&-
19500, Quality Assurance Provisions.

L.2 Qualification and acceptance inspection.- Qualification and Quality Conform- =
ance inspection shall be in accorcunce with Specification MIL-5-19500, Quality Assure <

ance Provisions, and as othervise specified herein (see L.2.2 herein). Groups &, B,
n shall consist of the examinations and tests specified {n Table I, II,
-
il &

and C inspectio
and[II, respectively, herein. Quality Conformance inspection shall iaclude imspeciicn
Af Pranaratian far Nelivewse [ese & hrneain) .
-ea "'F"‘ - a Wi > W U“-"QJ \U‘b Il- S0 s WS
4.2.1 Specil'ied LTPD for subgroups.- The LTPD specified for a subgroup in Tables
1l

I, 11, andi 11l herein sha apply for all of the tests, combined, in the subgreuy.

L~ oy e o A M ~ VAP bt oV om | CmemanY oo Ol ®d hawae hamm ok iantad o .o
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Group B, 340-hour Life test zay be continued on test for 1000 hours i{n order tc :atisfy
Croup C life test requirements. These samples shall be predesignated, and shall remain

subject to the Group C, l10Ou-hour acceptance evaluation after they have pacsed the
Group B, 34O-hour acceptance criteria; hereto, the cumulative total of failures {ound
during iLkO-hour test and during the subsequent interval up to 1000 nours un these

s XY

vﬂmPLkJ shall be comyut.cu {for LWUOnuur IB‘.G’P\-M&G criteris.

.2.3 Group C testing.- Unless othervise specifled, Group C tests shall be per-
formed on the initial lot amd therecfter un a lut every 6 months. (See Table III
hervin). - The contractor shall, throughout the course of a contract or order, permit
the Governmernt representative to scrutinize all test data and Tindings covering manue
facturer's test program on Croup C characteristics and parameters for the praduct con-
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1 lot inspectiocn, normally for a minimum of 3 consecy-
tive lots, to be pe formed ror required Croup C tests.
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Sisposition cf sample units.. Saxple units that have been subjected tc
Jug 2, 4, and 5 tests shall nct be delivered on the contract or order
= B, S ngroups L, J, c, 7

ﬁ\.ui'vcl, may be deliver-
inspection is terminated

e }
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g |
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~ 4
ed *n the contract or order nrovided tha , after
thise sample units are subjected to and pass Group A inspection. Defective units frecm
any sample group that may have passed group inspection shall not be delivered on the
cintract or crder until the defact(s) has been remedied to the satisfaction of the

£ meran s o ds
eV ChIMITILG .

L.3 Particular examination and test requirements.-

L.2.1 Interval for End-Point test measurements.- All applicable End-Point Test

mea.urenents shall be performed, after sample units have been subjected tc required
thysical-mechanical aor eavirummental test(s), in accordance with the following time-

delay limitations:

(a) F=r Jualification inspection: within 24 hcurs.
(b) F-r Quality Conformance inspection: within 96 hours
L :.2 Mechanical damsge resulting from test. Except for intenticnally deforming,
smegberln_g pechanical actroce tegte %3 ] s s ars s..b‘:e._ a
esult

there shnll be no evidence of mechanical lamage to any
=2 the Groups A, B, or C tests.



Table I. Group A inspectigg.

Tecst Method per Examination or test  Conditions LTPD Symbol Limits  Unit
MIL-CTD-T750 1/ Min Max
Subgroup 1 10
2071 Visual and mechanical ——- cos cee oce oee
examination '
Subgzoup 2 : S
3036 Collector-base Bias Cond. D Icmo ee= =k uAde
cutsl? curreant Veop -10 Vde
3036 Collector-base Bias Cond. D Iogs === =10 wutde
cutoff current Vep* -30 Vde
3061 Collector-emitter Bias Cond. € Ices eee =10 wuAdc
cutof! current Vcsi «30 Vde .
3061 Emitter-base Bias Cond. D IrB0 e== =100 wuade -
cutoff current Veg® =0.5 Vde -
3011 Collector-emitter  Bias Cond. D BVego 15 ===  Vdc
breakdova voltage Ig= 1 mAdc :
Subgroup 3 10
3206 Small-signal Vg™ -10 Vde
short-circuit Ig = 2 mAde
forwvard-current f =] kHz
transfer ratio:
285024 hee 15 200 ---
2N502B Bee 25 80 ---
3206 Magnitude of common Vpps -10 Vde [Bel 1.5 6 ---
emitter small. Iz = 2 made
signal short- £ = 100
circuit transfer
ratio
5
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Table I. Croup A inspection - {Cont'd),

Test Method per Examination or test Conditions LTFD Symbol Limits Unit
MI1.-STD-750 3/ . . Min Max
Subgroup 3-(Cont'd)
3236 Output capacitance Vog® =10 Vde Cobo == 1.6 pf
Ig = O
%71 MEz
3246 Noise figure Veg® -10 Vde NF ce= T @b
Ig= 2 mAde
£ a 200 MEz
cwa Etrinsic VCB' «10 Vde x-b.cc S 25 psec
base-resistance Ig = 2 made
¢cllector-capaci- f = 46 ME:z
tance product Test circuit per
Fig. 2 herein
s -e
3256 Small-signal Vag® =10 Vdc P.G. 10 20 @b
pover gain IF™= 2 mAde
£ = 200 ME2
Test eircuit per
Fig. 3 herein

S
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Table II. Croup R insmection
Test Method per  Exami:. tion or Test Conditions 1TPD §ynbol Limits Unit
MIL-STD-T750 1/ . Min Max
Subgroup 1 0
20% thyﬂicll dmensiom Y oo oo oo oo
Subgroup 2 15
2026 Solderability Cmit aging P coe eee eo=
1051 Temperature cycling Test Cond. R .ee cew mme  em=
except Tinganl™
+100'c 7
1056 Thermal shock Test Cond. A cee cen  eoe  eee
(rinee srwain)
\ND&=rs Ssieeiny
2/ Seal (leak rate) Test Cond. C, .-- cee 1077 atm
procedure 111: cc/sec
Test Cond. A or B
for gross ieaks
1021 Moisture resistance con coe cee co= oeea
End-Point tests:
3036 Collector-base cut- Bias Cond. D ) S -ee =k uAde
off current VCB' «10 Vde b
3206 Small-signal Vepe =10 Vae
short-circule Ig = 2 mAde
forvard-current "f » 1 kH2
transfer ratio:
2N502A bee 15 200 ---
2ﬁ5023' hre 25 80 aee
Subgroup 3 1§°
2016 Shoek 3/ cee cee oece o=
yon-operating
500G

S blows of 1.0
msec ea. in

_d cmbad d awma

Craientacidns
Y1. Y1. v2o. 721

vy ewmj) a=) wa

(total = 20 blovs)

7
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Table II.

Group B inspection - (Cont'd).

Test Method per
MIT1.-STD-750

mrye

4L

rﬂ

Unit

2046
2056

2006

2036

1041

Vibration, variable

frequency

Cocnstant acceleration

End-Point tests:
Saxe as for sub-
group 2, above

Terminal strength
(lead fatigue)

Suihoraun &

.

Salt atmosphere
(corrosion)
End-Point tests;
Same as for Sub-

group 2, above

Subgroup § Y
i aa——

Bighetemperature
operation:

R Ae) o se
off current

Loveteuperature
aperation:

Smmll-signal
short-circuit
Lorveard-current
transfer ratio:

eNoCRA

2N5023B

10,0006
Orientations X1,
Yl, 2, 21

Test Cond. E

n
o

n
o

[
AV}

Iero

<40

UuAde




MIL-S-19500/112C( L)
, Table II. Group B inspection - (Cont'd).
Test Methou per  Examination or test  Conditions LTPD Symbol Limits  Unit
MIL-STD-750 1/ ' Min  Max
Subgroup 7 7
1031 High-temperature 1ife Tstg™ +100°C S cee ece eee
non-operating) t = 340 hours
6/
End-Point tests: )
3036 Collectnr-base cut- Rias Cond, D Icno se= =20 uAde
off current VCB' «30 Vde
3206 Small-signal Vep= -10 Vée
short-circuit Ig = 2 mAde
forvard-current £ =1 kB2
transfer ratio:
2N5024 he 10 250 -
2N5028 Bee 20 95 ee- .
Subgroup 8 7 '
1026 Steady state opera- T, = 425°C -—- ces come  eee
tion life: . VCB = =10 Vde

t = 340 hours
&/
End-point tests:

Same as for
Subgroup 7, above

~ See 3.4 and L.3.1 herein.
Per Method 1ll2 in Standard MIL-STD-202.

Per 4.3.4 herein

(W]

For this Subgroup, the sample units subjectud to the High-Temperature Cperation
test shall be permitted to return to and be stabilized at room ambient tearera-

ture prior to their being subjected to the Low-Temperature Operaticn tzst.

temperature specified.

- N

See 4.2.2 herein.
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Test Methad per Exazinatiocn or test  Conditions LTPD Symbol Linits  Unit
MIL-STD-750 2/ : Min Max
Subgroup 1 . A=10
(non-cperating) +*361000 hrs
i{l
_ End«Point tests:.
3036 Collector-base cut- Bias Cond. D Iemo --= <20 uaAdc
off current; Va- «30 Vde
3206 Small-signal Vep= =10 Vdc
shart-circuit ;C a2 mida
forvard-current L =]lkH=2
transfer ratio:
2NS02A bee 10 250 --a
2N5023 hfe 280 G55 aea
Subgroup 2 A=10
1&6 3te‘” .t‘te mn- TA - ‘zs.c coaw -oam _—— =
tion life: vc's- =10 Vae
fc = 7.5 mAde
t = 1000 hrs
2/
<
Zad-Point tests:
Tame 2z 2=
Subgroup 1, above
1/

~ Perlodicity: See b.2.3 heretn.

N See 4L.2.2 herein.
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| 370 DIA
kL]
"“:%‘:_"’ Ali_dimentions
; -l ﬂ'l_ ) Cimehe
2504. 010 »
| J N
l L.uoo MIN
I
,f,s [ ” ,-—.01,7' DIA
1:_50- ™ g I: SLEX'gg'
i I
!
\ TN
//L/T\\\\\
| N 3
K/ i
RN .,
}

Figure 1A, Outling and dimensions,
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SEATING PLANE —g|

N
le

2

S D
e o

O LA
.

e & —antet— s ﬁ_flﬁ_ﬁ-\ l_,_ N /—COLLECTOR
l (NOTE 7)

I
L
_j’>1

[F

| ! 7 ———_
6—’-‘.""1]""- EM:TTERJA'__K L,
AT ) s a L 2\on o m
pos—— MU T LIOVIMIKADY =~
H=—t. MAX i
OIMENSIONS g
INCMES MILLIMETERS T
LTR FEVNe TV, ¥ Wl 1 LMo E
MIN MAX | MIN Max | §
A 0335 .370 | 8.5% 9.40
8 | .30s | .35 | 7.75 | 8.5)
C | .20 1 .2601 6,10 | 6.50
D | 1500 | 1.750 | 3.8] | 445 | 9
E | .06 | 021 | .4l .53 129
| F | 016 | 019 | 41 | .48 [379
G O | = - 2.54 —~——|d |.
Wl oo =o-t=--T1---151]
J 09 | 045 J4 .14 |38
K 03| .03 | .71 .86 '
L | .009 | .135 23 | 3.8
M 1414 Nom 3.59 Nom (]
N | .0707 Nom 1.80 Nom 6

Metric equivalents (10 the nearest .01 mm) are given for goneral lnlnmﬂan enly
and are lased vpon | inch = 25,4 iam.

Measured in the-zone beyond .250 (6.35 mm) fram the seating plane.

Meosured in the 20ne 050 (1.27 mm) and .250 (6.35 mm) from the seating plone.
Variations on Dim B in this zone sholl not exceed 010 (.25 mm).

n l' ine - .Ll( eane ( amt n.glp-“-:‘

When measured in o chinq plane .054 1,001 (1.37 mm +.03 mwm) below the seating plane
of the tronsisior max dia leads zhall be within ,007 (.18 mm) of their true location relative
10 @ maximum width 1ah. SmaHer dia leods shall fo“ within the outline af the max dia

Ind nlcnnco.
Ail leods electricaily isoiated from case.

Meesured from the maximum diamerer of the actual devigs.
All 1 laade
NIV J TSI

F;guyg ‘a, Cutline and dimensions.
12
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INPUT “enm“z" Ecvvr
@ [5) o
! J—.Ol .Oll
s . W W)Y gm . 8.2 uE 001
| ko o 1 T.U.T. uf
YVYY L Yvy I / /OV Y L SO0V . =0
&P | | I
ece
TS / £ = | =
- W
| / 4 | T
~ / =¥ 2.9-35 | T
/ PF - 10 uF
- L

PROCEDURAL NOTES:

1. Connect L6-mHz source to Input jack.
2. Connect #RFVM to “Sample”™ Jack #* .

3. Adjust wb-mHz level so that 0.35 ¥

;2
N
—— et m—\
58
A= —ww

-017 wF is read on RFVM. -
th .001 L. Conneet RFVM to Output Jack; peak the

ﬁJ.l emitter tuning-capacitor oa fixture. ~

= v 5. Return RFVM to "Sample” Jack. -
‘ee 6. Insert T.U.T. into sccket, apply bdias,

and set Lb6.mHz level for a O.34é-volt
- awm DERML

s

reading oo RFVHM.

Connect RFVM to "Output” Jack. r. C_ is

read with 1 V= 10 psec, 3 mV= 5'0 psec,
.346 V4n should be checked

4 pedance); etc.; (the 0.3 in

f:tﬁguﬁnedn,,gg,_ reguhrly‘during successive test mea-

Boonton type 91-6C surements).

adapter or egquiv,

to be used.

&_____ . - . —
RFVM = Boonton Type
AN ma — omead an a
Yal OT THULTV,.,

-

L o g . .
Adapter BNC g -491A/U, or equiv.,
to be used {or conneciions
ean Tammesd LI -y Y and Modvwid
wiJd Llly“b’ MP‘G ] (- T% ¥ w.".

Jacks.

Figure 2. ry 6: Test circuit.

>
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5. PREPARATION FCR DELIVERY

5.1 Preparation for delivery.- Preparation for delivery shall be in accordance
with Srnecifirartinn MTT _G_
T e T wipwwes evwvawii LiWTWTATJIVV e .

6. NOTES

€.1 Notes.- The notes included in Specification MIL-S-19500, with the following

additions or exceptiions, are applicable to this specification.
6.2 Application guidance.. The transistors conferming to requirements of this
document issue are reccamended as ready replacements (baving superior-controlled charac-
teristics) for the transistors covered by previous issue(s) of this document.

£ -~ P
.3 Grdering data.-

a. Terminal-lead length.- (If other than as shown in Fig. 1A or 1B herein):
See 3.3.2 hereip.

6.4 Qualification.- With respect to products requiring qualification, awards will
beé made only ior such products as bave, prior to the time set for opening of bids, been _
tested and approved for inclusion in Qualified Products List (QFL)-19500, whether or
not such products have actually been sc listed by that date. Information periaining
to qualification of products covered by this specification should be requested fr
the Commanding General, U. S. Army Electronics Command, Fort Monmouth, New Jersey

CT7703, Attention: AMSEL-PP-EM-2.

~en
(&3

6.5 Changes from previous issue.- Asterisks are not used in this revision o
identify changes with respect to the previcus issuc, due to the extensiveness of the
changes,

Custodigg: Preparing activity:
Army-EL Arxy-EL

Project No. 5§961-A099



